Nano-hydroxyapatite(nHAp) powders were prepared by chemical precipitation method using Ca(NO3)2·4H2O and (NH4)2HPO4 as raw materials and deionized water as solvent. To investigate the influence of ageing time on the preparation of nano HAp powder by changing the ageing time. And the composition and appearance of the samples were analyzed by infrared spectroscopy (FTIR), X ray diffraction (XRD) and scanning electron microscopy (SEM). With the longer ageing time, the samples gradually became sphere-like crystals and the crystallization degree were better.
INTRODUCTION
Bone is a complex and hierarchical structure, consists of nano-hydroxyapatite (nHAp), type-1 collagen and water (organic matter dissolved in water). Bone defects or disseases significantly affect the quality of life [1] . A considerable number of individuals have been affected by bone defects arising from trauma, cancer, or bone disease every year. In addition, most of the bone injuries reported in the past few decades render the bone unrecoverable, and, in some cases, changes made to the bone structure can greatly change the equilibrium of the whole body. Therefore, the design and development of biomaterials that are compatible with the host(syngeneic) tissue are extremely important [2] . Hydroxyapatite (HAp) [Ca10(PO4)6(OH)2] is naturally existing mineral in the inorganic component of human bone and tooth enamel. The crystal size of HAp in natural human bone is in nano range and the constituent element are primarily calcium and phosphorus with a stoichiometric Ca/P ratio of 1.667. HAp is an interesting biomaterial with potential orthopedic, dental, and maxillofacial applications due to not only its excellent bioactivity, biocompatibility and osteoconductivity but also non-toxic, nonimmunogenic agent, non-inflammatory [3] [4] [5] [6] . In this work, nano-hydroxyapatite powders investigate the effect of ageing time on the nHAps.
METERIALS and METHODS

Materials
The starting materials include: calcium nitrate tetrahidrate (Ca(NO3)2·4H2O) (99.9% purity), diammonium hydrogen phosphate ((NH4)2HPO4) (99.9% purity) and ammonia solution (NH3·H2O) (25 wt%) were procured from Zhiyuan (Tianjin,China). All chemical reagents were of analytical grade and used without further purification. Deionized water was used in all synthesis steps.
Preparation of nHAp
According to the particular stoichiometric ratio, Ca(NO3)2·4H2O and (NH4)2HPO4were weighed and dissolved in deionized water separately. The pH of each aqueous solution was adjusted to 10 by using NH3·H2O solution. Ca(NO3)2·4H2O solution was added dropwise and slowly to vigorously stirred (NH4)2HPO4 solution. The mixture was stirred at 60℃ for about 1 h followed by ageing for 3 h, 6 h or 12 h at room temperature. Finally, the precipitation was filtered, washed several times with deionized water and absolute ethanol, and then dried at 100℃ for 1 h. The obtained powders were crushed by using morter and pestle and calcined at 600℃ for 2.5 h.
CHARACTERIZATION
The obtained powders were analyzed by FT-IR spectroscopy in the range of 400-4000 cm-1 using the KBr pellet technique to identify the characterisitic peaks of products.And characterized by X-ray diffraction (XRD) Data were recorded from 10 to 70° with a sweep rate of 10°/min.Scanning electron microscopy (SEM) was used to characterize the morphology and particle size of nanocomposites materials.
RESULTS and DISCUSSIONS
The observed fundamental vibrational modes of the phosphate groups peaks at around 1100 and 1045 cm-1 (υ3), 603 and 566 cm-1 (υ4), 473 cm-1 (υ2) and 962 cm-1 (υ1) respectively. The peaks at around 3567 cm-1 and 638 cm-1 corresponding to the stretching and bending vibration of the hydroxyl (OH-) group and are considered as the characteristic peaks of stoichiometric hydroxyapatite. The peaks observed at around 3449 and 1653 cm-1 owing to the stretching and bending modes of adsorbed water. According to this analysis, the formation of HAp is confirmed. Figure 2 shows the X-ray diffraction pattern of the obtained nHAp samples. Compared to the existing standard data of the HAp reference (JCPDS-09-0432), the major diffraction peaks around (002), (211), (112), (300), (202), (310), (222) and (213) planes corresponding to the diffraction planes (211), (002), (210) and (300) of the HA crystallites were observed in all samples. That confirms the formation and presence of HA in products. And the XRD patterns of all samples do not contain extra reflections. It shows that the peak of the sample ageing for 12 hours is the most intensive which indicated the crystallization of HA phase in the samples ageing for 12 hours is more than that ageing for 3 hours or 6 hours. Therefore, ageing time can be an important factor for nHAp crystals formation. The morphologies of nHAp powders ageing for different hours are shown in Fig.3 (a: 3 hours, b: 6 hours, c: 12 hours) . A reasonable distribution and short rodshaped of nHAp can be observed in Fig.3(a) . And it displayed that nHAp became agglomerated and sphere-like as the ageing time increased.
CONCLUSIONS
Chemical precipitation route is the most easy way to synthesize nano hydroxyapatite powders. And it found that ageing time is an important factor for nHAp crystals formation. As the ageing time increased, the crystallization of HA phase is more and better. However the powder of nHA became agglomerated with longer ageing time. 
